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PURPOSE: Provided are methods for preparing and purifying a water 
and oil soluble cucurbituril derivative represented by the formulaO) 
and the use thereof. The cucurbituril derivative has excellent solubility 
in pure water or conventional solvents, such as methanol, has various 
sizes of pores thereinside, and forms complexes with organic 
compounds effectively. CONSTITUTION: The cucurbituril derivative is 
represented by the formulad), wherein X is O, S or NH; R1 and R2 are 
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BLg copy 
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OlS.dlAHfe Q|S &^2W Sim ?blSKX 0|*OI XI t-Q|. 01 018 deia^S OlSSSig SS. 2g» X|X|»|. gOH<XI goH8)01 OIS 

fiS|«af |ga 5gi g jp Se} ag oiS¥EI gOHB fll?ig2SW »l£SCh D£I3 OIS <M§!g = e &3| OlStiqg^S 0|«S2S 

mi jaisaoi, 01 ois &e>& a=e oigsfoi s#=iei aeoii msi ois ^i/ne 4* sio. 

4WI OIS iJSjgSf is§ iSAjgoilAH OIS WmsLM. »*4 IS 3A|£|fe ^bl¥g ^SEXflg A)g6101. 01 ttH 01 SHrgS nOI 4 m 
II 20 im 0l 1 LHXI 72J Stfg SEHS ZICHS AfSS 4= SCI. 01 OIS <*!§)£ g§°| SgOl OIS d^ge* ggg igf 100 f§?§ 

2§ 0.5 mxi 10 gu^ej 3301 d*»sie.nai, oi s?is mi ois siahsj sgoi ?46):>i rmsoici. nam :nsx) xixixns= oisa^g - ^ 
§ xixisfe sife ggSAH, ot^ioiib gaidiygsaioin. gai^eiie. ^ais am §oi A)gscj. oi nmxi nxiaisj ggg ois « 

ISi 5S1 100 gg¥M J|g°£ 5)01 10 LH XI 90 g§)¥2j 3JOI d)g£|8)a. 

OIS dSiSef 1SI SggOIIAH D\±Ji\t? a| JfiSf ^H^Shfe StetS SUM. O13|0||fe 2-USSIHIH^HOBEIIS Pgg OtCIBUOIS Clgg 
AM3U0IS SOI AJSBO. HBII2 S§fS OIS aa|«Of ggg £gg 100 2MS2S 3^ 10 l«X| 70 gg^°J 3JOI dig 

^olCI. 

ao\ oisflBjaaf sag sags a^oii ©si ah eixiac g^g jitiaw 9i a a?uea ch sb» 4 ao oiaet s^jjisi ?aqei oy 
sfe &g aiM£i3i^(4-essn)iy)eaioie. mi asa9ii[3.5-Bi^(i.i.i,3.3.3-«(A»»*2s-2-oii^Ai-2-5aii)-Biy]aaflois 

ttB H|ge^|±[3.5-bl±(Meig*230||H)-II||y]SaiO|M §§ A)g&P. 

m\ jhsou msi ^ois! ois ^AHfe a, 4S, stUBiss*. saeig^ g:a as g^g agsKHU ouugagj. srefe ois $?:M0)°i 

OIS40AHOIIAI AfgSlfe ^9Hbl¥tl ^Sxllfe Bmm 4rEHS OlgSlfe ^512, §f§rg gED£ OlgSlfe 3E ;>)^8)P. 

om. ts is§ 8i3i ergons* aiaioib so) gssnJis »a. s ergoi spi ^Aions&h ss oma. 

<»«0|| 1>lf^A. 1S( ^3lH|^a(n=5. m=4. X=0, R,=R 2 =H)°I 

30 % SB&QI8F0IE 4=g2!| 1.9 mL2) 2)Sr±j 22) g£l3¥l) ^SX)| s)trg (m=4. X=0, R, =H) 2.0 gg 0)310)1 37 % Sth 4g°!j 0 16 

mLg anisisp. oi §i §egg so-cchiah 30s moi aasnacj. oioah g 5 mist e& 2.5 mLg v^sm y§ swss so^oiiah 24 
Aia geh 0 aasaa. ygoi * <ysin g 10 mLg ch *?imo\ sj^aisd. ot^ioa ohAiie 300 mis 3is)oi sagg 

aaofHQ. goia ssgi 31 = 3 ohAyess ^i^sh cig. g 50 mLoi ciAi ^aa. 01 g^g Maioiiioiejos g»Ai3in ss^^ehoiai 

gUHfl SVAI31 M^SKM ^B#EH2| SSii ^SICI. 01 ECH n=5ei ^9)bl^S ^EfllSJ 4=gOI 45 % n=6£l ^9ibl¥y ^£Efl|£| 4= 
gOI 15 %, n=4.7~20e! ¥9)b|py SSJ1I2) 4= SOI 5 %0|Ch 01 ?l'i§ OfAHSUMS 20 mLS AllSiS ^, g SEfe g31 01A1IS fig 
geijog XH^SSIO) ¥4!! S3^EHSI Si^ 121 ^91bl^i! g (n=5. m=4. X=0. R,=R 2 =H; 0|8)0||AH CB*[5]S SS)fi! ¥^bl¥D ^£fll 

CB*[5]» aMCK4-B: 40 %). 

6f3| ¥3)bl¥^ ^£X1IB x-fl S3 SISSOII £18)0) ^^g ^A|8ia^, □ life £ 13) E 1g 0) S3 Oil 1011 0}E) 

¥9)bl¥l ^Efllfe H LH^OII ggg g>2 2iC)fe 2g a- 4= 2iS)C1. 

1 H'NMR (300 MHz. 0 2 O):6= 5.64 (d, J = 15.6 Hz. 10H), 4.33 (d. J = 15.8 Hz, 10H). 2.20 (s, 20H). 1.46 (s, 20H); 13 C IMMR (75 MHz Dp 
0):6= 156.33, 76.45, 43.51, 23.56. 14.0. 



<»««! 2> SHt*i 121 ^31bl^l!(n=6. m=4. X=0. R,=R 2 =H)°J »I3E 

&3 0)l 10IIAH OlAHSUSg 20 mLS ^S© g°!|°£¥EI ^S g^^EHSJ Sf&gf g SEfe gH) 0)A)IS §S |S«og XH2S8)0) ^^tj g 
a«EH2| SfSfA, 12 | ^91b|^gg (n=6. m=4. X=0. R,=R 2 =H; OI8)0)|AH CB*[6]S SS)21 ^3)bl¥i! ^Exll CB*[6]B aaO(4>SM0% 



«?i ^^bi^g ^sxiie x-<y ii sj§aoii sisioi m^m ^Aisian. n a^fe £ 22) ao. e 2s &sshs ch. erg 011 2011 mst ^s 
^Bitii^m ^cjiife zi lh^oii ggg am <ycife 3a* & 4= sisio. 

1 H NMR (300 MHz. 0 2 O):6= 5.73 (d. J = 15.9 Hz. 12H), 4.32 (d. J = 16.0 Hz, 12H), 2.26 (s. 24H), 1.49 (s. 24H); 13 C NMR (75 MHz D 2 
0):6= 156.43. 76.51, 44.10, 23.37. 14.07. 

< e.^ Oil 3> g£|3¥S $?EX)| (m = 3. X = O. R, =H)2) HI 5 

1.2-A|g£S!&CIS 2.0 g. ¥310) 2.9 g, e£|g^2a 0 )A||S^ 4 mLg SOS! 60 mLOII ^2! ^ 16 AlZf ggl 3Shg 6)01 80-90 1; S#Aia 
C).;e>g gOll a^afe §i g a a 31 (Dean-Stark water trap)S HI » 810) ygg *£!A|flO gfgoi SSS ^ ygog n 

fll-^EHS «aS B£I3¥B SEJO (m-3. X = 0. R,=R Z =H)» OiaS* HS2S asWSSCf ("4**: 12%). 

1 H NMR (300 MHz. DMSO-d 6 ):6= 7.25 (s, 4H), 1.90 (t. 4H). 1.67 (m. 2H); ,3 C NMR (75 MHz. DMSO-d 6 ):6= 160.49 81 70 40 75 23 5 
5. MS (ESI): m 

/z 182.02. 
<&gO)l 4> 

g£IS^iJ ^£xn ( m =4. X=0. R,=R 2 =H) CHi! gEIS^g ff£» (m=1,X=0. R,=R 2 =H)S A)g6)fe 3Jg fll£)8)^fe. IfgOII 121 gyth 

gr is oil ma) trggiaci. 



BEST AVAILABLE CQPy 



<lfgO)| 5> 
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E'd\mm^ SESI (m=4, X=0, Ri=R 2 =H) CHd (m=2. X=0, Ri=R 2 =H)M Affsfb 21 Master. ttgOII 13 gUi* 

<»a«i 6> 

m'dl^mm SEXII (m=4, X=0, R,=R 2 =H) CHd ^£31 (m=3. XO. R,=R 2 =H)M Affgfb 2§ H»»afc. ttgoii la shs 

<&gG« 7> 

B£ia^H (m=4. XO, Ri =R 2 =H) B£I3¥1{ (m=5, X=O t R 1 =R 2 =H)M Ahg6fe BiaWIlfc, fitgOII 1 Hf 
<E^Oj| 8> 

5£ia*ll (m=4, X=O f R, =R 2 =H) CH£i BZ\^M ft £21 (m=7, XO, R,=R 2 =H)» Af§5fb 3!« JQ2im2fe. Big Oil 1I» 5BI& 

&j| ergon 1-8^1- «af» aeon w 

m=4, n=7, X=0, R, , R 2 =^2I ¥*IUI¥i! sf&g, 

m^4, n=8, X=0. R, , R 2 =^£J ^Hl¥ii s}^m, 

nri=4, n=9, XO, R, , R 2 =4*4:21 ¥3iai¥H SfStS. 

it, =4, n=10. XO, Ri , R 2 =4*±2! ¥*lti|^B SfSi, 

m=4, n=4, X=0, R, , R 2 =4*4:2! ¥^H|*Pi! Mil m&S[<%0. 

E^Oll 1-83 SAhS St B Oil 
m-3, n=7, XO, R, , R 2 =^4:2i =*9HHI¥H StetS, 
m=3, n=8. X=0, R, , R 2 =4*4:21 =^dj¥i! 

m=3, n=9, x=o, Ri , r 2 =4^°i =^bi¥« mmm, 

m=3. n=10, X=0, Ri , R 2 =4=4:2i ¥^ibll¥^ »»g. 

m=3, n=4, X=0, R, , R 2 =4=4:2] ¥^dl¥il sf^MM &gohaCL 

<efaoi 9> 

mmm (A)(m=4, x=o, r, =r 2 =h) mmm (a) (m=4, x=s, r, =r 2 
=h)s Mi^b aaaKnt. &aoii ia- §i§^ aaoii a>ei 
<»awi io> 

SUTM (A)(m=4, XO, Ri =R 2 =H) SWB (A) (m=4, X=NH, Ri =R 2 

=h)s Atsstte aaaKOfe. rngow ia suet »aoii irj^ =*sts8 assao. 

&D\ m&0\\ 9-103 »AfB SSOII 0>B}, 
n=5, m=3, X=S, R, ,R 2 =^±2i =^dl¥B 2>tt8. 
n=6, m=3, X=S. R, , R 2 =4^21 ¥3ibl¥i! §}mm, 
n=7, m=3, X=S. Ri ,R 2 =4*±2i ¥5Hd!^i! »S8, 
n=8. m=3, X=S. R, , R 2 =4^2J ¥3Hdl¥l! »»8. 
n=5, m=4, X=S, Ri ,R 2 =^4:21 ^dl^B tfii, 
n=6, m=4, X=S, R, , R 2 =^4:2I ¥^dl¥^ simm, 
n=7, m=4, X=S, Ri ,R 2 =^°! ¥^bl^^ Ifi^s, 
n=8, m=4, X=S. Ri , R 2 =^^ei ¥^bl¥il £fU"g. 
n=5, m=3. X=NH, R, , R 2 =4-^eJ ^3idl¥^ sf^^. 
n=6, m=3, X=NH, R 

^,575,^ BESX^VAILAiLE COPY 



WIPS PIView 3.3.3.1 



1 . R 2 =4^£j ^5Hbi¥iJ mmm, 

n=7, m=3, X=NH, R, , R 2 =4-£°i ^dl¥i! »BB. 

n=8, m=3, X=NH, R, . R 2 =4^°I ¥^til¥l! £li, h §. 

n=5. m=4. X=NH, R, , R 2 =4=±ei ¥^til^l SUfM. 

n=6, m=4, X=NH, R, , R 2 =4^£l ¥31bl¥B Iffi, 

n=7, m=4, X=NH, R, , R 2 =^^21 ¥^ti|^^ BBB. 

n=B. m=4, X-NH, R, . R 2 =^±91 ^5Htil¥i! B08B »a»«CK 

<»««| 1 1> «£HI (m = 4, X = O, R, = H)2| HI 2 

1.2-AiaSffl|^aS 5.0 g, ¥ ail 01- 6.7 g, M£l#¥2som|e^ 10 mL§ 170 mLOil * 18 A|« 86!* i^i o\D\ 80-90 1: «SA| 
eCHI mm g 5 3 ;> I (Dean-Stark water trap)^ 111X^01 ^§1 ^£!A|£Cf. ygOl ^ Ai-aiH, 

H^l ^dl3¥i! S£» (m = 4, X = O, R, =R 2 =H)M 01 3B ? SS°£ 2j3ES>aO- (4*8: 71%). 

1H NMR (300 MHz, DMSO-d6):6= 7.03 (s, 4H), 1.69 (t, 4H), 1.39 (t. 4H): 13C NMR (75 MHz, DMSO-d6):6= 161.19, 74.52, 32.37, 18.43 
. MS (El): m/z 196.00. 

<ft l aWI 12> 

6PI mgOW 331- »AfB y^on Q>^ 6|A|»« 2^ SAISJfe i£!3¥i ¥f£H StBS (m = 5, X = O, R, = H)8 B«»aQ. 

<»a«i 13> 

&ii &^oii 3Hf ??Ah» oil a>ei aAistoi mm±\ 2^ saisi^ bbis^b »e» mmm (m = 3, x = s, r, = nm mz\^m «e«i ^ 
bb (m = 4, x = s. r, = H)e *w B«»aa. 

<ttf«OII 14> 

BgOil 3Hf «AhB g>^0il dfdf ^Aimoi sf^Ai 2^ SA|£J^ $?S=X|I sli^M (m = 3, X = NH, R, = H)HI 

BBB (m = 4, X = NH, R, = H)8 ^ 

#5| B3 0II 1 » BB01 20il US ¥^d|^t! ^£*1I82I 01 SB. PCHIl^^MOIH, OtAIISU^HOII CHS goHEM *98ta2. 3 BjH- 



[HI] 



eon 


CB*[5] 


CB*[6] 


s 


2.6X10" 1 M 


1.7x10"* M 


Oil&M 


3.1 x10~* M 


4.3x10"* M 


a dhhb ^aioie 


1.8x10"* M 


3.9x1 0"* M 




6.7 x10~« M 


2.1 x10 -3 M 



s i£¥Ei &aou i-2oii caef m^e ¥^ui¥ii SE»ifcr &ehoh/h goiu ^isohoii as ean£ ^goi ^stm. oimsi x-# 
bs^s^ei n ui¥Oii §si acife 5ioi ^eisa^n^ mmm o\mm ^o\\m ^Dimmmmm m.ntz\°^ ms^ 

If OIB 4 21 CK 01 B SttStt 4 Sife AlBNte Pli BO. 
<AA|0|| 1> 

B^OII 2 Oil Hfdf CB*[6] 6.6 mgHf Eil^SfslE^^^ 10 ??LM D 2 0 0.5 mLOil 16Hof3 OIM°i 1:1 s^^-^il^:^ § 

1 H NMR(0 2 O, 500 MHz): 6 5.72 (d, 1 2H), 4.26 (d, 1 2H). 2.86 (m, 4H), 2.23 (s. 24H), 1 .46 (s, 24H), 1 .01 (m, 4H) 
<£A|Oil 2> 

B^M 2 Oil CCf^ X1l^@ CB*[6] 6.6 mg3f AIMSEI& 10 ??LM D 2 0 0.5 mLOil goH6^ 1:1 si±^.-J\\±^ ^mX\\J[ S^^jo^ 

1 H NMR(D 2 O, 500 MHz): 6 5.77 (d, J = 15.0 Hz, 12H), 4.22 (d, J = 16.0 Hz, 12H), 2.23 (s. 24H), 1.45 (s, 24H), 0.70 (s, 10H) 
<£A|0|| 3> 

^ h ^l BgOfl 2 Oil COdf CB*[6] 6.6mgl n^M¥OI£! 1 .2 mgg D 2 0 0.5 mLOil g8HS^ 1:1 = mmX\\D\ §§^12^ 1 

1 H NMR(0 2 0, 500 MHz): 6 6.63 (d, 2H), 6.52 (d, 2H), 5.73 (dd, 12H). 4.19 (dd, 12H). 2.25 (s, 24H), 2.1 1 (s, 3H), 1 .45 (s, 24H) 



2006/37T6 



■ WIPS PIView 3.3.3. 

<4 , A|0)| 4> 

f'L^L™^^ CB * [61 6 - 6m9 ^ ^MOIS MSSBSSKME 1.5mgSD 2 O0.5ml0)| §SHS12! 1:1 S±S=-*l±e m®X 

' H NMR(D 2 0. 500 MHz): 6 6.65 (d, 2H). 6.53 (d. 2H). 5.73 (dd, 12H), 4.19 (t. 12H). 2.20 (s. 24H). 2.05 (s, 3H), 1.46 (s, 24H) 
<^A|0f| 5> 

| J l ^li^gSe^^loSlJa^ 0 ^ 1 ' 4 " fflly&!,:10 ^ 12m 9« D 2 O0.5 mLOII gSHShS 1:1 £i§-«A6 *?§}flP1 333 >j 
'H NMR(D 2 0, 500 MHz): 6 6.21 (d. 4H). 5.79 (d. 12H), 4.26 (d. 12H), 2.26 (s. 24H), 1.51 (s, 24H) 

6^**00 i-5£¥a. &«oii i-2oii mm ^mmm asaeoi hisses sai. anai-cu sis^i Autism- as & 4= 

SPI ^ A) Oil 6B m&W 20)1 HIS ¥5Hdl*Pi! $?EX1PI □ =g0|| 3|»l &EHSI Sf&gSE fiSi 4= 2iQte 2§ SOISCh 
<&A|0)| 6> 

S^Ofl 20)1 If£f CB*[6] 6.6 m 0 e D 2 O0.5 mLOII S8H5H2, OPIOII 0|±¥§<! 3|Xllg 10S2t SCH5 * 0ISOI 1:1 S^-^e « 

' H NMR(D 2 0, 500 MHz): 6 5.77 (d. 12H). 4.26 (d, 12H), 3.90 (s, 2H), 2.26 (s, 24H). 1.50 (s. 24H), 1.00 (s, 6H) 
itS^aJJi'f fi 2 " § 3I*«MS| +«. MSI SJ SHI21 (]?| SOI 2*fe SgggS, aM = fM| 

<&A|0|| 7> 

Sle^'^l'^ SSi^ilVSSaa^^^ "^ el0 '- 20 mo " ° 2 ° 05 mL0JI m»h.i=i aia-3iianM3HMo 

'H NMR(D 2 0, 500 MHz): 6 5.81 (dd. 12H). 4.27 (dd. 12H). 3.99 (s. 2H). 3.85 (s. 2H), 3.36 (s, 9H). 2.27 (s. 24H), 1.46 (s, 24H). 1.15 (s 
SfLtsI^™^ ¥91H|¥iy 8J?0|| ^01- a3 | a^goi 9)*|oKQ 2iCH AH -81 gfSSfg a 3* OISOIU Cfg 

<tf AlOfl 8> 

o H ^;, 2 A,° 05M - £l ~ E»«« 5-5 mM fe£2| CB*[5] 8«!j» 110 mM teS°l KCIg^S £dl»aa DELUD DW|33»(Micro 

Cai)A121 SOIffl-OJOIEIMI(VP-ITC) 2HSI 0M>l3£tt£BI0|EIB OlSVOt 4T4>> *S»»a uiuizis^ (Micro 

aahCB*[5]s mm oieai 1:2 ^ii is§Q, n 1» ae^fe 2 .8x 10 4 m- . 2» strife , 5x 1Q2 M -, ols 

5sSS°^ °' SS:a de ^- s agmffl - &2fe oisoii □oH ahe sets » sies 01 s oissi a* Ts 

SEfi. ^UlgOHOII EJHSrfe &2fe 0|£E CB*[5]I!r aim S^SIfellg § P | Mmm S8 ^ acf 

<^ A|01| 9> 

*o*2rl2 W£t CB * t5] 5 5 m93f ( NH 4) + (BPh 4 )- 6.7 m 0 m CD 3 CN 0.5 mLOII §SH8hS. 01 OIAHISLIM g §2MSO||AH (NH 4 ) + (BPh 4 ) 

° 0IS0I 2M2J S^blS CB*[5]0|| attftl »3| i8|Egog ^2!8^Q. V " 4 ' 1 

' HiNMRjCOaCN. 500 MHz): 6 7.24 (s, 16H). 6.99 (t. 16H). 6.84 (t. 8H), 6.21 (brs. 8H). 5.55 (d. 10H). 4.09 (d, 10H). 2.04 (s. 20H). 1 36 



6t:>i fe» At on ios eaoii 1011 m& msa cb*[5]s o\mm oisii^^ a^s, a i2 aHa ois^e<^ °im =?u\m^ o\^m^<^ 
a^s oigsioi aoisa s§n §g^ oisoii chb sjiies 201a. 

<^A|0|| 10> 

f y fi ™S 65 6 m ^ % - * ^ e ai^^3i^(4-essiniy)aaiois 0.4 §i%i -ei aiseisi-ss^ 0.4 mL m awm mm 

250 mL°| 1mM Mg(OAc) 

20()6737T6— best mmum e c op y ^ 
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2 -HCI ^i§°-ii (pH = 4)011 OIS£^£ m, ^ 33IIS?P> B tLH^XI 3 CHE 1 A| 21 

3^ xi^o^ n^macf. oi^ ( woiae mas oigsFd y oise 100^ zi^2§ io -6 moiiai io -3 mt»xi iooh^ s^aisibai uei 

Ufe ^§ofaa. USUI y- OIS0II CUB £@l«S 0.01M feSOH/H H§g°«^g (fixed solution method)^ sgsfaa. n ^§1 

3ifi £3^ gpi s 2chi uEmiacK 

E 3S 1011 Q}2j CB*[5]M OlgSW X||£B OlStf^iS £j^0]|AH y 0|g,&Sfe OIS, VS OIS H U§i OlSOfl CHS £!XIE 

UEfy 2011), api s 2^ oib oi £ oil am asias uati 201a. 



[S 2] 



s<4 01s 


£^£(logK Pb ) 


a»»3ll(mol/L) 


Pb<- + 


0 


2.5x10"' 


K + 


-1.2 


6.0x10"* 


NH 4 + 


-1.8 


4.0x10" 4 


Na r ' 


-2.3 


5.3x10 -4 



E 2 St £P| S 2£^E1 S3 Oil 1 CHI CC^ fl|S@ CB*[5]M 01881-01 SISB 0IS£^£ S^S ^§ ^011 &W6fb y OISOIU 4=S 01^1^ 
US OIS 2#0il OISB 4* ^§8 » 4* 

op i mai on 1 1 oil ah ^ &:>i aim oil ioii coei i-ii^s cb*[6]m oisb oisd^g at 21 ansae a- s^Q ois#^£ ^uim^ oi^<y^ 
^ a^s oigs^ot omi^e^m- us tisa^gnoii chb tm™ eixiEe ^ss ^im oian tfntsach 

<4:A|0j| n> 

BftOII 201IAH HI3SB CR*[fi] 1 Oil&M 0 1 mLOl! ±sPl T)^Xf XIXIMS B3UI U eS2IO!E 33 m^%, D[±MS.M 

ffliy^lOilE||= 65.6 §J UM Eil^a^|^(4-e^^Ii||y)SB||0|^ 0.4 ^9J aim£f8|ES«B 0.4 mL g™8 2&8MI §i 

& ? ¥ &mm gong 731 m &i ois#^£ °ta ois^^i xiissfach j\s a^?s o.osm kci 4*8^011 

S £0| &3| » &fer S^M AUSfSCf. 

250 ml_°l 0.05 M Tris-HCI ^§§°-i| (pH = 7.2)011 0ISd^{£ &2 ^, S| S^II&^Pf g^gg. § oiWXI ^CHE 1 A| ZJ- § 

£ xi ^^o^ nyshscK oi^, qwibs hi 5ii s o\mmo\ o»diBBBS 100s z.^2§ 10- 6 m oil ah io _1 m^xi iohh^ b^apisai u 
But a?i»» *g»5ao. nam y oisoii met <y^^s o.oim ^£oiiai n§g^^^(tixed solution method)^ *g»aa. n ^§ 

^:*s £ 5 » s 3oii UEfuiaa. 

*. 

£ 5^ m&o\\ 1011 dfdf xiiss cb*[6]m oigmoj mzm ois^^^ 2 ^011 ah oiM\mm&, m&, oib, mm 01s sj u§i oisoii 

CH!L^ &1A|£ ^^i UEltd 2 0112, oPI S 3S 01 M 01 g Oil CHB <MgH^ m&m UEftH 5101 Cf. 



[S3] 



ois 


fim^dogKcHUHH ) 


a«eai(moi/u 


oi mm m& 


0 


6.3x10"' 




-1.2 


8.3x10 _e 


x + ■ 


-2.7 


6.9 xlO" 3 


NH4 + 


-3.1 


5.2x10" 4 




-3.9 


3.2x1 0" 4 



^>0| ^ AJ Oil 11S m&0\\ 101! Wt&t 159 CB*[6]S 0|g5hOj 15^ 0|S<meh^ S^OI 0^11 HI- ^S ^XllUI ^SS^iii £^3^ 
S XI » 01 a^S^OII 0IS« 4= 21§i a h 4= 2i»Cf. 

oi 4 h oil ah tfne uja aoi, b ^soii nf^ »ar&i 121 ah^s ¥^bi¥^ ^sx-ii^ §3 p h ^ehsi ^4=^ moiu e^^ei ^igoH°j oii& 
m eoii g5«g^ )ni2 sioi ^i^sj ¥^ui¥^ ^e*iioii uimoi §§s?i;f aa. seb o&m n?\m mmmm m¥ e 
sai sstt 4^ eei- oma, 01 sn^ns 5§ a^oii ¥01^ a^i n^eoi mxmn vlo\m ms\ ^ ois. «3i ois. 9a»f 

E^^l ^11 11512^ 01 M 4= 2iCh bfSj- ^S ^§25 &OI&OI- g ^§2J ¥9ibl¥^ ^EXIIfe 3 gggOPI- 0H¥ 

a^?i©m. sEe, e uaoii wtm ^dibi^m sessi ^i^^ss t^^app^ goiahns sa^2g cks^h^oi ^^om. nam 01 his 
aibo« a}=£, noi 4 uixi 2oei ass* a^isi ¥^di¥^ ^e^iim gaisn^ 4= aie ohjef, noi a lhxi 2oei ^^bi^i 8£»i 

M pOII AH <M^e 2 OI^SJ ¥3idl^^ ^SxllM ^^11 4^ SIP-. 01 24 & ^^bl^il ^£^I^£J g^gg 314^21 ^^1 

g ^chi ^oi- 91^ es^^i xiix, QMti hpibuisi o h Ai-<y e^i^^°i xii^, a^»B^. oi^sb^. s^^»b. b^»b eiif 
^s ch^issm^sj 59 » »i^. 2[« a^i. oii^ ^ xhi a ^ isi4=hj g^i k ssb ois, ^^io^°iw sEfe omiic^a H 
^i^s^i §j ou-ii^M&iiif ^s ^ssiiii eixio^ £jah, ^ yoiu 4^s ^s g^^oise eixim^ ai m 

ssii^ ^iah, 12^x1- m&m s^mi. s^pi- eoi^u ^i^^s hisb chhi gpn, ^fifsi a^n. 2i«rB hisai a^a. 
a^w, syxii, saisy a ^hsaiei sf&bsj mei ^ sjji, asohsneHnis sai, ^iai ^ysisj a^a. m^^ssi ^oh 
on oisv 4 sack ^si e^^EHsi moii ^3i iH^oii otAiBsaa- ^s aaiuisj ^yai^^ ejxioii ^gg^i 4- sin, ou 
cngf goH^ eisH ois<y^^ af^ei goism s^s^om ^ssgM^sj sgoii ^is^h^ ^soi ois^iah 

S 3B»B 4 HO. CH^OI £1011 fllAlB Xil^9 ¥^b|^^ ff£»flS| ^l^MM 9H8tfe ISI 71x|X| ^3 MBmB. ^ 

¥^bl¥^ ^£X4I^ g£|S^ »X| XI &0FSE ? u d§f°S SHl^ei S Oil AH DH¥ ^£|8^^ ga^o^ OH^ ^§5^. 
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SEB.-a^Ai 2£ HA|£|*r SE»I 9SSS 121 ¥31UI¥B »£8 U£AI OISSCL 



(57) ij^SI g?j 

1. 




HR2- J 



hh-CHR? 



^JIAjg. Xfe O. S SEirr NHOCD, 

Ri 3J- R 2 br AH^Oil apiiaOl C1-C302] »B3I. C1-C302J »9||U^l f C1-C302] B3IU3I, C1-C30°4 BBEIfilJI, C1-C302J BH^e 

^«3|, C1-C30HJ 8J0| = ^AI8HiP|, C1-C302I BfiflB?l. C1-C302J B^API. C1-C302J B£»H3|, Uggj| ( C1-C302J &B0F9J3I 
0>°J9|, C1-C302J omiit^SJ^I, blxl^H C5-O302J A>0!g^i>IJ9! E^ 3!E!!^§!Jfg 2>T} 9J^ C4-C3Q°1 M>| Baffin H iti»a 
oflEIISSIXhg ^Xl^ &4r4> 6 LHXI 302] 0H9|£ Ol¥0i£! 2o^¥EI flHiaii. 

niOF AHSOil 5*9j|gi0| 4 LH XI 202] §4=, 1 LH XI 72] g^OIQ. 

a*?s 2. 

MTSOII 2iOUH, &9| R, 01 4^, 011191, 011191, HSB3I, 0|£HSB3I. ¥191, 01^191, Ei^-^19|, Hj|y9| niEIS^IOIH. 
R 2 9f- DHH9| t niU^I. SBIBSS0HB3I. MgJM^ES0IIB9l, Hf£fM¥2^E|| y 9| Efer a, a. a-M £IM^2SS^^9| oi 

8U?S 3. 

»I1»0|| 2J0UH, &9| Rl o| 4^0112, 

R 2 ">\ 011191, 011191, HSB3I. HU2I, MaiBSSOIISJI. ^dlM¥££0ill9|, Dg|f2£]gy;| Efe a,a,a-I£li¥2^i¥^( 
a.o.,a-trifluorotolyl)9|oi 5M ^§2S efe s}^±\ 12J ^3ibl^l »£H. 

S-?» 4. 

MM »0|| °iOUH, 6PI R, Ol OIIBPIOIIl. 

R 2 9* EHIB9I, 0H19I, HSH9I, UW3I. MEIB££0IB3|. eg M¥£^Oil 19| , »BfB¥S£niy 9| Efe a,a t a-§dlif £^i^i 

9iei 5§ m= 121 ¥^di^i seal 

S^B 5. 

HMBOII SiOUH, X9I- OH 3?, &9| R, Uf R 2 D\ 2¥ 4*^0112, nO| 4 LH XI 200IH mOI 1 mil 7PJ 51 5fb 3}fi>&| 1£| ¥9ibl¥! 

S-?» 6. 

JIM-SOB SUCH At, NH Efe S9J 3*. &9| R, H R 2 9|- E^ 4£0|H, nOI 4 LH XI 20013 mOI 1 LHXI 72! 51 ^§og 8fe 12] ¥ 

9Hti|^l ^E^l. 

S^S 7. 

SltSOII SiCHAi, n=5, m=4, X=0, R,=R 2 =H2! 51 ^2? Shfe 12] ¥5Hdl^l 

S-?» 8. 

SltBM ?iO] AH, n=6, m=4, X=0, R, =R 2 =H°i 51 s|S|ai 12| ^ui^ey «£». 

» : ?» 9. 

»I7» SE^ MI8B0HUOIAI. BOII CB» S6HE9M x 10' 1 LUXISxIO" 1 MOIH. 

Oll^e, pi, CICHII^^A^OIE, PBIBSBOmWIS. OFA||£USB£ OI¥01EI 22£^a 8JU2I ^-91 § OH CHI CUB S6HE9I- 10" 4 

UiXI 10" 2 MO] 51 ^§2§ 5fe sf^Aj 1 34 ¥9ib|¥l ^EX||. 

S ; ?H- 10. 

m^M 2^ SA|£Jfe gd|3¥l «£fl| sfii: 
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&:?i*!S, o, s se^ nhoih, 

R, ? 4>±. C1-C302] C1-C302] ttaifcPI, C1-C302] 8t3IU3|. C1-C302] »SEI23|, C1-C302] ^?fe^^:L C1-C302J 

0|£=*AI»H3|, C1-C302] ttfitiH^I. C1-C302J »^A|3|, C1-C302] B£ftM3l. U^|, C1-C302] ttUOI-ei^l. Ofei^L C1-C302J 
OKHicttlPI. blx|^9 C5-C302] A}OIB£ttll?l SE^ S||E1I^£!X}M i^H 81 fe C4-C302] AKMBSttSPI. dlXie^ SE^ flEISaXtfl D\ 

xi:: ?it= 6 lhxi 30°j oupis o\mo\& zo^ ¥Ei #^£1:0, 

m§! 1 LH XI 3, 5 LHXI 72] §^0|Q. 
8?» 11. 

HlfOSOII SiOiAi, mOI 3, Xi= OOIH, R, 0| H°i 51 ^§2g ofe sf«>±! 2S HA|£J^ 2tB8. 

a-?» 12. 

(a-1) ^ciiOi- ^^Aii si-Us (B)Hr Ai^iSCie fifths (C)2j SimOii crs 4=s^ St= crOj s^re S3IS0HB ¥3rorGi £r§Ai3jb Er>ii; % 

(b-D ^pi y§ sbbs^ei goiu ^D\mmm mumtz Bium s^m^ ^§2§ »t as,^ 2^ saie^ BBiavv semi m 




(C) 

^iais. x^ o, s se^ nhoih, 

Ri E 4=4:, C1-C302] C1-C302] 8t3IW:7l. C1-C302I SSItePI. C1-C302] SSEIfi^l. C1-C302J 8tCI3t£«*£C7l. C1-C302] » 

0|S=»A|«H3|. C1-C302I C1-C302] tt^API. C1-C302] tt£Sfi3|. C1-C302] ttHOfEl^l, Om^l, C1-C302] 

OhDIiiittH^I, HI XI »S C5-C302] AtO|B£8TU:?l SEb SIIEil^^Xfg 3*2 &fcr C4-C302J AK>IB£»»3I. dixies £Ei= SIIEIISS^B 31- 

xi :a 9i~ 6 lhxi 302j oupis o\mo\zi ssl^w g^an. 

mil 1 LHXI 72] 3 4=0|Ch Eh, mOI 42! H3BCL 
S^S 13. 

»I12»0I| Si 01 AH, «3| y§8£^ 70 LHXI 120"C2i 21 M Sfe Sf^A. 2 £ SA|£]^ ^ai3¥U S£MI StBBSI «£»B. 

14. 

»H:2»oii saouh, gojjo ^a| M¥ ^s owis^. erne asy, omi^, m & t m & SWM 

6ioi s^g ^^igoHPh bib. mmw mo\\M &^zu= 2ie ^S2s m$= 2^ haisj^ ^di^¥^ &^x\\ stBBsi xji^^a. 
s=?s 15. 

H1 12 SOII ?JLO\H, &D\ Aie^CIS sf^B (C)2] POJffl »B8 (B)B ^If25 »0I 0.1 LHXI 0.5M2i ^§2? 6fe §f^Ai 2 ^ 

16. 

(a-2) 2^ sAisife mmmjxt. ^ ^qisie a»s (a>b ¥^h»oi iy§fb &^i: a 

(b-2) &m ^ixmou 6iB s:>*e ^ n^s^oi &^Ai3i^ &n\m sss^ 5Sb ^s£g sf«^ 1^ sais]^ ^^bi^^ 
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(A) 




s^hxi 2 

Xfe O. S SEfe NH0I2, 



1 



na mS AHSOII my\&0\ 2f2i 4 mil 20£| a^. 1 LHXI 72| S 4=01 a. 
§ ; ?Sf 17. 

18. 

»t6»«| &OI/H. «3| (b-2) y JiS£^ 50 LH XI 150TDC1 5*11 s § og Wfe ¥5Hbl¥H SS^o, H£» H . 

a-?» 19. 

S-?8 20. 

s^ir 21. 

22. 

«£1»0y SiOiAH. S?g?H§A| g. OWE. OUflSLISHS OI^OIS! go £¥Q flB|s 8 m Q^oj gDHS AhS»te 2i -§2£ Sfe »gj. 
§^S23. 

mm mxi aig&g oi^ ® son ?aui*n ^eaib oisacng gas jhss^ ?s°g stb ois *oah. 

25. 

Jf^ ^^ y ' + s - »»a °^ »»a oi#ois 22 SV9 a-IB smo, a§0)| 0|g£lfe ag ^ g2fi Sfe 

§ : ?& 26. 

l^s^«o w s ? , ;^Se B f^. o,e ■ *" ohoj ~' om ^ 31 d s m * *** oi¥chs 52s * a ™» °> 

27. 

2 aS^Saa Jfc oTs«5" * = ™ n °' 4 ^ 2 °° J S&§ * Q, ° lm ' 018 CH 0I * S£ISfll ** a * *»■ * as 110,3 0l§a 

§-~?SJ 28. 
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a?S29. - 

fll2880|| SIOiAH, &D\ ^BimmU &£MD\ nOI 4 LHXI 20^1 gtfg &EH0IDJ, OIH CH Ol&t M£I3X|| 8\X\ SSIS &EH£ 0|gSj*r 28 
8-78 30. 

a»» a^ta, m§r§ a^a, b^p* eoi# se^ ^m^m m^m ra^j a?tn. *s*si a:»a. si^g a^Ai a^a se^ ±ig a^tn 

Oil Olgofe ae ^§2^ 6^ XI1 18 LHXI a9SS Oi± m 821 ¥^b|^l 
878 31. 

«3o»ou sioi/h. ^3\mmm ssa^ noi 4 mxi 2oei e&s ^ehoich, oib ch oia eaaa stxi &h ssi &eh^ oigsj^ 21 

a -PS 32. 

-it « ^^xi iaa §j ^saiei aaesi »a » an, asojsnainis aa saa. Jia saaia a?ta ee^ 2ie §^s*§si 
a : ?» 33. 

XII 32 »0|| &OU-i, ^3ib|¥^ SEa^J nOI 4 LHXI 202J SSS &EHO|Di, OIS CH 0I& «£IS» 8HI &2 gff &EH^ 0|g£|^ >li 

EH 
£3 1 



EH 2 
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